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Leading change is difficult, perilous, and
uncertain of success.

The innovator's enemies benefit from old
conditions, have laws on their side, and attack
like partisans.

The innovator's defenders are lukewarm, afraid
of the enemies, and unaccepting of new things
without experience of their benefits.



Six Points

Mandates will not work
Compelling but not new
Changes
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EXECUTIVE OFFICE OF THE PRESIDENT
OFFICE OF SCIENCE AND TECHNOLOGY POLICY

WASHINGTON, D.C. 20502

February 22, 2013

MEMORANDUM FOR THE HEADS OF EXECUTIVE DEPARTMENTS AND AGENCIES

FROM: John P. Holdrcrﬂ {_g_

Director
SUBJECT: Increasing Access to the Results of Federally Funded Scientific Research
1. Policy Principles

The Administration is committed to ensuring that, to the greatest extent and with the fewest
constraints possible and consistent with law and the objectives set out below, the direct results of
federally funded scientific research are made available to and useful for the public, industry, and
the scientific community. Such results include peer-reviewed publications and digital data.
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Mandates will not work


https://www.youtube.com/watch?v=dkYfmRwryQo

PHILOSOPHICAL

TRANSACTIONS:

GIVING SOME

ACCOMPT

OF THE PRESENT
Undertakings , Studies , and Labours

OF THE

INGENIOWUS

IN MANY
CONSIDERABLE PARTS
OF THE

W ORULD

Vol 1.
For Anno 1665, and 1666.

In the SAVOT,

Printed by T. N. for Fobn Martyn at the Bell, a little with

out Temple-Bar , and Fames Alleftry in Duck-Laze '
Printers to the Reyal Society,

The Royal Society of London
for Improving Natural

Knowledge, an 'invisible
college' of natural philosophers.
First met in the mid-1640s,
official founding in 1660.
Notable names: Christopher
Wren, Robert Hooke, Robert
Boyle, and Isaac Newton. Henry
Oldenburg edited the first issue
of Philosophical Transactions.

Compelling but not new



Through “...a vast commerce of ideas...”
knowledge “...triumphed over distance, over
differences of language, over diversity of habits,
over prejudice, and over bigotry.”

Daniel Webster, June 17, 1825
Groundbreaking for the Bunker Hill Monument

The pursuit of knowledge: from pastime of the

curious into a dynamo of social and economic
advancement.

Compelling but not new
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NATURE

MOLECULAR STRUCTURE OF
NUCLEIC ACIDS

A Structure for Deoxyribose Nuclele Acld

WE wish to suggest & struotwre for tho salt
of dooxyribose nucleic seid (D.N.A.). This
#tructure has novel festurex which are of oonsidorabls
biclogical interest,

A atructure for nucleic acid has already bean
proposed by Pauling and Corey?. Thsey kindly, made
their maawsoript availabls to us in edvauwoe of
publication, ir model consiste of thres intar-
twinad chains, with the phosphates noar the fibre
axis, and the bsses on the outsids. In our opinion,
this structnre i uneatiafactory for two yeesons :
(1) We believe that the material which gives the
X-ray diagrams is the salt, not the fres sold. Without
the anidie hydrogen atoms it is not olesr what foroes
would bold the sktructure togather, egpecislly ss the
negatively churged phosphates near the axis will
repol each ofher. (2) Sowe of the van der Wasls
distanccs appear Lo bo too somll,

Another three-chain atructure haa alao been sug-
goatod by Fraser (in tho press). In his modol tho
phospheies ure on the outside snd the bases on the
fnaide, linked together by hydrogen homda, This
struoluro 89 desoribed is rather f-dofinod, and for
this reason. we shall not comment
an {5

Wo wish o pul [orword &
madically different structura for
the sslt of deoxyriboss nucleic
aeid.  This stravtwe has Lwo
haliesl ohaina each oniled Tound
Lhe sagoo axiz (sou disgram), Weo
have mads the wsuml chemical
assumptions, namely, that each
chain consisls of phosphaic di
seter groupa joining B-p-deoxy-
ribofmrancss residues with 3',5°
linkages, The two cheins (but
(r.;;:éhcu beses) are mla:]:;d by &

iular to the
et ek b e S
handed. heMces, but owing to
the dyad the sequences of the
atoms in the two chaing run
in opposits dirsctions. Tach
chain loosoly roecmbles Fur-
becg's* mod.ei No. 1; thst is,
the basss are on the makle of
the holix and the phosphates on
the outside. The conflgurstion
of the sugsr and the atoms
) to, Mear “ pewr it is vluse to Furberg's
oméal mmg paln of ‘Atandard cnnﬂguﬂ.ﬁion’, the
::-M‘“ﬂ thechalod  sugar boing roughly porpondi-
it iy Yo ta the sttachod buse, There

The dgnm s punmly
ipgracnmatic. two
Thbous 35 1
two m:-pr-h mgar

737

is & midue un euch chein every 34 A. in the 2 diree-
vion. We bava asmmed sn angle of 38" betwesa
adjacant residuoy in thy same chuin, so that the
struclure ropoats after 10 residues on eanh ahain, that
s, after 34 A. Tha distance of a8 phosphorus etom
from the fibre axis ia 10 A, As tho phosphuates ure on
ths ourside, cotiona have sasy stcam to them,

The structure is an apen ong, and its watar vontent
is rather high, At lowur water contents we would
expect the hases to tilt ao thas the structuve oould
bacoms more t.

The novel festure of the structuma in the manner
in which the two cheing are held together by the
purine and pyrimidine bases. The plaace of the Leees
ero porpondioular to the fibre axis. They are joined
together in paira, & sinzle baso from ane chain, being

rogor-bondod t¢ @ single base from the other
tesin, so that the two llo side by side with identical
inatos. Ono of the pair must be & purine and
the othor @hggrimidine for bonding to ooour. The
h e i

atroature in the most plausible tddamens

(thet s, with the keto ruther than the™an
figurations) it is found that only specific pdls
base otn bowd together. 'Ihese paire are : adsnidh
(purins) with thymine (pyﬁm;duw). ond  gusnine

(pmma) wuth eytosine (p
nj\L ucianmp formn ons memhber ai

L] P&"'- on srtba nbnm, then on thoso Rasum 10:1!
1he other memhber wust e thymive ; similur]
guanioe and cytomine., The sequsnoe of baser nn s
single ochain dost nat aAppear to bo reatrioted in any
way, However, if only spovilic puire of bases can be
formed, it follvwe that if the saquence of hasss on
ons ohain ir given, then thy scquoncs on the othoe
vhain is sulomatically determined.

it has been found exparimentally®2 that tho ratio
of the amonmts ofsdom 10 thyming, snd the ratio
of guamin: W cytuine, are very olose to unity
far deoxyriboss nucleis adid.

It is probably impoasible (0 build this struoture
with & ribose sugsr in place of the deoxyriboee, se
the extra oxygen atom would make too oloso B van
dew Waals contact,

The previonsly publithed X-ray data®? on deoxy-
riboge nucleio acid are insuilicieat for » rigarous test
of our structure, So far ss we can tell, it is roughly
ocompatible with the e tal data, but it must
be regarded as unproved until it has been checked

ingt more exact resuits. Some of theta are glven
in tha following cormmunications. We were not aware
of the details of the resulte presented there when we
deviged our structure, whioh rests mainly though not
entiraly on publithed cxporimentel dets and stereo-
ahemical srgumeants,

It hax not eacaped our notico thet the specific
pmrm?hvu hove postulsted immedistely suggests a

ibl ing mechsnizm for the genetic material.

?ull dntsilﬂ of tho siruecture, including tho eon
ditions easswoed in building i, togetber with & set
of co-ardinn‘es for ths atoms, will he publishad
olsowhere.

We ure muvh indsbted to Dr, Jerry Donohue for
ocongtant advios and aritioism, oepoeu\l}y on inter-
stomic distanmd. Wo hove alvo heen stimulsted by
s knowledge of the genersl nature of ths unpublizhed
oxperimental results and ideas of Dr. M. H. F.
Wilking, Dr. R. E. Froanklin and thoir so-workers 6t

King's ) ollr?ﬁ London. One of us (J.D. W.) haa boon
Ndod h) " lownlnp from tho Notiooal Foundation
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The Higgs Boson

he standard model of particle physics describes how cle-
mentary particles and a set of forces between them lead to
all matter and most higher interactions, thereby providing a
basis for understanding much of physics and chemistry. A
key prediction of the standard model-—that the universe is pervaded
by a field that conveys mass—was tested and confirmed this year with
the discovery of a particle associated with that field: the Higgs boson.
Two separate, complex detectors housed in the largest and most ener-
getic particle accelerator, the Large Hadron Collider (LHC) at CERN
near Geneva, Switzerland, identified the characteristic decay products
of the Higgs, allowing reconstruction of its mass. These experiments
and this discovery were made possible by decades of cutting-edge,

ARTICLE

Journey in the Search for the Higgs
Boson: The ATLAS and CMS Experiments
at the Large Hadron Collider

M. Della Negra,' P. Jenni,? T. S. Virdee™

The search forthe standard model Higgs boson at the Large Hadron Collider (LHC)
started more than two decades ago. Much innovation was required and diverse
challenges had to be overcome during the conception and construction of the LHC
and its experithents. The ATLAS and CMS Collaboration experiments at the LHC
have discoverell a heavy boson that could complete the standard model of

particle physici.

/’

Yimperial College, Lordon SWT 282, UK, and CMS, Genevz,
Syitzerland, “CERN, Geneva, Switzerland, and ATIAS, Genevs,
Syitzerland,

*Tc whom comresponcence saould be addressed. E-mail:

tej

~

irder virdee@cera.ch

™

\

A New Boson with a Mass of 125 GeV
Observed with the CMS Experiment
at the Large Hadron Collider

The CMS Collaboration*t J

The Higys bason !was postulated nearly five decades ago within the framework of the standard
model of particle jphysics and has been the subject of numerous searches at accelerators around the
world. Its discoveE would verify the existence of a complex scalar field thought to give mass to
three of the carriers of the electroweak force—the W, W™, and Z° basons—as well as to the
fundamental quaﬁks and leptons. The CMS Collaboration has observed, with a statistical
significance of five standard deviations, a new particle produced in proton-proton collisions at the
Large Hadron Collider at CERN. The evidence is strongest in the diphoton and four-lepton
(electrons and/or jmuons) final states, which provide the best mass resolution in the CMS detector.
The prabability of the observed signal being due to a random fluctuation of the background is
about 1 in 3 x 10°. The new particle is 2 boson with spin not equal to 1 and has a mass of about
1.25 giga—electrgn volts. Although its measured properties are, within the uncertainties of the
present data, contistent with those expected of the Higgs boson, more data are needed to elucidate
the precise natunf of the new particle. :

*To whom <orrespordence sheold bz sddressed. Z-mai;
¢ ms-spakesperson@cEm.ch

tThe womplee list of authors and affiliztions s available
as supplementary mzlerial v Selence Online.

4

A Particie Consistent with the Higgs
Boson Observed with the ATLAS
Detector at the Large Hadron Collider

{The ATLAS Collaboration™{ J

Nearly 50 years hgo, theoretical physicists proposed that a field permeates the universe and gi\ve?
energy ta the vatuurn, This field was required to explain why some, but not all, .fund?ml_‘mal particles
have mass. Numprous precision measurements during recent decadcs have provided 1nd1rect_ suppart
for the existencelof this field, but ane crucial prediction of this theory has remained unconfirmed
despite 30 yearsiof experimental searches: the existence of a massive particle, the standard model
Higgs boson, The ATLAS experiment at the Large Hadron Collider at CERN has nov observed th‘e
production of a hew particle with a mass of 126 giga—clectron volts and decay signatures consistent
with thase expected for the Higgs particle. This result is strong support for the standm:d model of
particle physics, Including the presence of this vacuum field. The e;a‘stgnce and prlr:apemes of the newly

“1o whon ::-rres.p:nndém‘f' should be addressed. E-mail: ztlas.
publicationsgeem.ch
+The complete authes list is includec as supplementsry Cha N ges
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The Shelby Amendment

Public Law 105-277, 1998

Public can use Freedom of Information Act to
obtain research data resulting from federally
sponsored projects. The law is binding on
institutions as “owners” of the data.

U.S. Chamber of Commerce applauded the
legislation for providing access to data used to
impose regulatory burdens:

The public deserves better assurance
that data used to support regulations is
reliable and is not manipulated to
support a particular view.

Interests served



We have no idea what this will cost.

We have no idea about the benefits.

No one wants the costs on them.

Interests served



Open Sharing Important within area Open Sharing Important across areas

Important=75"%

Important=90 f

Open Sharing Easy within area Open Sharing Easy across areas

\ Not=88

Culture change
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Culture eats strategy for breakfast.

Culture change



What To Do?

e Documentation

* Life cycle
 Workflow
e Metadata
e APIs

* Repositories

* QOpen Source
* Best Practices
e The Cloud

e Standards

What to do?



Discussion.



